Since the publication of the paper on the minerals of the montmorillonite group by Ross and Hendricks (1945) some species have been added to the group, and minor changes in the acceptable species have become advisable. No radical changes are proposed, but a review of the members and their grouping will be presented. The acceptable dioctahedral members of the group appear to be montmorfllonite, nontronite and volehonskoite. Beidellite should be discontinued. The acceptable trioctahedral members of the group appear to include saponite, hectorite, sauconlte, stevensite and medmontite. Griffithite is probably a useful term for an iron-rich saponite. Representative chemical analyses and formulas have been assembled to illustrate relationships.
INTRODUCTION
The paper by Ross and Hendricks (1945) on the minerals of the montmorillonite group laid the foundation for our understanding of that group, and although refinements have been made and some new minerals added since that time, there have been no basic modifications. However, it seems opportune to review briefly the present status of the various members of the montmorillonite group. Ross and Hendricks (1945) described montmorillonite, beidellite and volehonskoite as the dioctahedral members, and saponite and hectorite as the trioctahedral members. None of these names were new; all had been previously used. Ross (1946) later added sauconite, the zinc member, and discussed the relations of iron-rich griffithite. Faust and Murata (1953) added stevensite, a magnesian member, and Chukhrov and Anosov (1950) described medmontite, a copper member.
DISCUSSION

OF RELATIONSHIPS
The various members of the montmorillonite group that have been postulated and those which seem acceptable in the light of present-day knowledge are listed below.
Dioctahedral members : montmorillonite (well defined) nontronite (well defined) volehonskoite (probably acceptable) beidellite (name discarded).
1 Publication authorized by the Director, U.S. Geological Survey.
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Trioctahedral members: saponito (well defined) heetorite (well defined) saueonite (well defined) stevensite (well defined) medmontite (well defined) griffithite (an iron-rich saponite, but useful term). Locality and references :
(1) Montmorillonite from Lemon, Miss., Ross and Hendrieks (1945, p. 34, analysis no. 20) .
(2) Nontronite, Spokane, Wo, sh., Ross and Hendricks (1945, p. 35, analysis no. 59) . (3) A slightly impure volchonskoito, Lyalevo, Bulgaria (Dimitrov, 1942) . (4) Saponite, Abmeek mine, Mich., Palaehe and Vassar (1925, p. 418 ).
(5) Saponite (iron rich) (described as grlffithitc) Griffith Pass, Calif., Larsen and Steiger (1928, p. 1-12) .
(6) Hectorite, Hector, Calif., Ross and Hendricks (1945, p. 35, analysis no. 76 ).
(7) Stevensite, Springfield, N.J., Faust and Murata (1953, p. 974) . (8) Sauconite, New Discovery mine, Leadville, Colo., Ross (1946, p. 418) . (9) Medmontite, Dzhezkazgan, copper deposit, Steppes of Kazakhstan, Chukhrov and Anosov (1950, pp. 23-27) .
Montmorillonite, the dominant member of the dioctahedral group, is well defined, has received much detailed study, and requires no additional discussion. Nontronite is well defined ; it tends to range from an iron-bearing montmorfllonite (ferrian montmorillonite) to a member in which Fe 3+ is the dominant component occupying oetahedral positions in the crystal lattice.
Volchonskoite, a chromium member of the group, was discussed by Ross and Hendricks (1945, p. 28 ) and a number of chemical analyses were presented. All the samples seem to contain impurities and no suitable formula for a member of the group can be calculated from the available analyses. One analysis, which seems to be the best available, is given in Table l, column (3), but no corresponding formula is given in Table 2 . However, these analyses obviously represent a material in which a chromium member of the montmorillonite group is the dominant component. Therefore, volchonskoite is an acceptable member of the group and a suitable analysis may be expected. Ross and Hendricks (1945, pp. 26, 47) listed beidellite as a member of the group, but additional studies of the group, especially by Foster (1954) and Grim and Rowland (1942) , have indicated that some of the analyses of highalumina clays were made on impure materials. In suitable material the substitution of AI for Si in tetrahedral position is small, the usual amount of replacement not exceeding that represented by Sis.so Alo.2o (Foster, 1953, p. 153) . This indicates that no naturally occurring member of the montmorillonite group has been observed in which A1 proxies Si in tetrahedral positions in amounts justifying a distinct mineral name. Synthetic material having larger amounts of A1 replacing Si has been reported by Roy and Sand (1956) . Thus, aluminian montmorillonite is the best term for all natural aluminous members of the group so far observed.
The ions, A18+, Fe3+, and Cr a+ can, no doubt, proxy one another in a wide range of proportions; intermediate members of the group have been described and others are to be expected. The term aluminian montmorillonite as a replacement for the name beidellite has already been mentioned. Some of the intermediate montmorillonite-nontronite series were described by Ross and Hendrieks (1945, pp. 55-56) as corresponding to ferrian montmorlllonite. A chromium-bearing member of the montmorillonite group has been examined but not analyzed in our laboratory. The index of refraction indicates a chromian montmorillonite with a few percent of Cry03.
The trioctahech'al members are all well defined. Saponite, which may be taken as representative of the group, is widespread in occurrence but seems to be limited to small deposits. Hectorite is interesting as it represents a nearly alumina-free clay mineral and because of its high content of lithium and fluorine. Sauconite, a zinc member, is interesting because mineralogists long refused to credit their own definitive studies. How could there be a true zinc clay? However, Genth (1875) , who possessed an almost uncanny mineralogical aptitude, recognized sauconite as a true mineral. Stevensite has been discussed by Faust and Murata (1953) and their statements need not be amplified here. Medmontite from the Steppes of Kazakhstan was described by Chukhrov and Ansov (1950) and is the only copper member that has been reported. However, the data presented seem to establish it as a valid member of the group.
Substitutions are characteristic of all members of the montmorfllonite group, and certain new members are to be expected. Griffithite, a member with ferrous iron = 7.83 percent and ferric iron = 7.32 percent, was described by Larsen and Steiger (1928) . Ross (1946) grouped it as an iron-rich saponite, a relationship confirmed by Faust (1955) . It is unusual among the clay minerals as it contains an essential proportion of ferrous iron. Although it does not represent a distinct species, griffithite probably is a useful term. Ross and Hendricks (1945, p. 35, analysis 101) cited an analysis of a very impure saponitic clay containing about 11 percent of NiO. This seemed to represent an impure nickeloan saponite, and indicated that a nickel member of the group may be expected. Dimitrov (1942) described a member of the group with A12Oa = 17.16, Fe20~ = 11.00, and NiO = 3:58 percent. This would make it a nickel-bearing ferrian montmorillonite. The chemistry and ionic radius are both suitable for the formation of a cobalt member of the group if the rather rigorous geologic prerequisites are fulfilled.
Chemical analyses of representative members of the montmorillonite group are given in Table 1 . Formulas calculated from the analyses given in Table 1 are presented in Table 2 . Those numbered (1) (Foster, 1951, p. 724) , (2), (4), (5), (6) and (9) were calculated by Margaret D. Foster who has cooperated in the preparation of this paper. No. (7) was calculated by George T. Faust, and no. (8) by Ross (1946, p. 418) .
